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The impact of the coronavirus disease
2019 (COVID-19) pandemic on amputa-
tion incidence in whole populations
with diabetes is unknown. Previous re-
ports are restricted to small cohorts
from single specialist centers showing
varying outcomes, including greater ul-
cer severity on presentation (1) and in-
creased amputations (2). We aimed to
carry out a population-based assess-
ment of lower-limb major amputation,
minor amputation, and revasculariza-
tion procedure numbers and incidences
during the first wave of the COVID-19
pandemic in England, covering the peri-
od March to June 2020, compared with
equivalent time periods in 2017–2019.
We also examined data 4 months fol-
lowing the first wave to assess if de-
layed presentations resulted in a
rebound leading to higher than usual
amputation incidence.
The Secondary Uses Service data set

contains data on inpatient care for all
admissions to hospitals in England and
was used to identify all major and mi-
nor lower-limb amputation and

revascularization procedures in people
with diabetes in England between 1
January 2017 and 31 October 2020,
using all discharges from the hospital
up to 31 December 2020. If more than
one procedure was performed, all
were counted for their respective
analyses. For each year, the total num-
ber of people with diabetes aged 18
years and over was obtained from the
National Diabetes Audit. Age, sex, eth-
nicity, and deprivation were identified
as potential confounding factors. Due
to geographical variations in popula-
tion exposure to severe acute respira-
tory syndrome coronavirus 2 across
England, region was also included as a
covariate. To estimate incidence rate
ratios (IRRs) for the 2020 versus
2017–2019 periods, we fitted negative
binomial regression models for each
outcome. We have recently outlined
the legal bases for the data collections
and linkages (3).

The numbers of procedures per-
formed in 2020 compared with the
mean numbers of procedures for

equivalent time periods over the past 3
years are shown in Fig. 1. During March
to June 2020, 818 major amputations,
1,918 minor amputations, and 3,801 re-
vascularization procedures were per-
formed on people with diabetes in
England. Compared with means from
the equivalent time periods in 2017–
2019, major amputations were 7%
(95% CI �0.7 to 14) lower, minor
amputations were 21% (17–25) lower,
and revascularization procedures
were 23% (20–26) lower. There was
no subsequent rebound in numbers of
procedures from July to October 2020
(Fig. 1).

Incidence rates per 10,000 people
with diabetes between March and June
2020 were 2.4 (95% CI 2.2–2.6) for ma-
jor amputations, 5.6 (5.4–5.9) for minor
amputations, and 11.2 (10.8–11.5) for
revascularization procedures, all signifi-
cantly lower than the equivalent time
periods over the last 3 years, corre-
sponding to IRRs of 0.84 (95% CI
0.78–0.91), 0.72 (0.68–0.75), and 0.70
(0.67–0.72), respectively.
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For all procedures during March–June
2020, there were higher proportions of
men, those of white ethnicity, and those

from the most deprived quintile, similar
to previous years. Over the past 3 years,
rates for all procedures increased with

age, but in 2020, there were declines in
rates for major amputations from age
65 years, revascularization procedures
from 45 years, and minor amputations
for all ages.

Regression analysis showed that,
compared with equivalent time periods
over the last 3 years, rates of major
amputations, minor amputations, and re-
vascularization procedures during March–
June 2020 remained significantly lower
after adjustment for age, sex, ethnicity,
deprivation, and region, with adjusted
IRRs of 0.86 (95% CI 0.78–0.93), 0.73
(0.68–0.78), and 0.75 (0.70–0.80),
respectively.

This whole-population study in En-
gland suggests significant reductions in
rates of lower-limb major and minor
amputation and revascularization proce-
dures and significant reductions in
numbers of minor amputations and re-
vascularization procedures in those with
diabetes during the first wave of the
COVID-19 pandemic compared with
those over the same periods in the pre-
vious 3 years. The reduction in major
amputation incidence was predominant-
ly confined to those over age 65 years,
so the competing end point of COVID-
19–related mortality may have contrib-
uted (3). Lower minor amputation inci-
dence may have resulted from lower
ulcer incidence due to reduced ambula-
tion in the context of home confine-
ment, although no reliable data on
ulcer incidence for the whole of England
are available. The ecological nature of
our study did not allow the assessment
of associations between study out-
comes and patient characteristics at an
individual level (e.g., changes in health
care–seeking behavior during lockdown)
or analysis of the risk of amputation
and revascularization procedures while
accounting for the proximal risk of dying
from COVID-19. We have only included
data on procedures undertaken until
the end of October 2020, so it is cur-
rently unclear whether rates will return
to usual levels or whether delayed pre-
sentations, through fear of contagion or
difficult access to health care during the
pandemic (4,5), will result in a subse-
quent rebound.
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Figure 1—Number of lower-limb major and minor amputation and revascularization proce-
dures in people with diabetes between January 2017 and October 2020 in England by month
of procedure.
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